AKT is highly phosphorylated in pheochromocytomas but not in benign adrenocortical tumors.
Activation of AKT plays a major role in a variety of human neoplasias. In mice, a heterozygous deletion of the Pten gene is associated with increased activation of AKT and with development of pheochromocytomas. The objective of this study was the investigation of the role of AKT in the pathogenesis of pheochromocytomas and adrenocortical tumors. Total AKT and phosphorylated AKT (pAKT) in 15 pheochromocytomas, nine aldosterone-producing adenomas, nine cortisol-producing adenomas, eight adrenocortical carcinomas (ACC), and 15 normal adrenals were investigated by Western blot analysis. Immunohistochemistry for total AKT and pAKT was performed in pheochromocytomas (n = 8), ACC (n = 4), and normal adrenal glands (n = 2). In addition, in pheochromocytomas PTEN protein expression and PTEN loss of heterozygosity were analyzed. Determination of pAKT/total AKT ratio in adrenal tissues was the main outcome. In comparison to normal adrenals, total AKT expression was elevated in both pheochromocytomas (193 +/- 22%) and ACC (176 +/- 36%). The pAKT/AKT ratio was significantly increased in pheochromocytomas (338 +/- 49% vs. 100 +/- 11%) but not in ACC, aldosterone-producing adenomas, and cortisol-producing adenomas. No loss of heterozygosity of PTEN and no decrease in PTEN protein was detected in pheochromocytomas. Immunohistochemistry showed strong and homogeneous AKT and pAKT staining in pheochromocytomas and focal staining in ACC. Our findings provide evidence for increased activation of AKT in pheochromocytomas but not in adrenocortical adenomas.